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10 INTRODUCTION

THISTHI REPORT PRESENTSPRESENT THE RESULTSRESULT OF OUR GEOTECHNICAL STUDY FOR THREE PROPOSED METAL THANGERSTHANGER TO

BE CONSTRUCTED AT THE NORTH END OF KING COUNTY INTERNATIONAL AIRPORT IN SEATTLE WASHINGTON THE

PURPOSE OF OUR SERVICESSERVICE WAS TO EVALUATE THE SUBSURFACE CONDITIONSCONDITION WITHIN THE SITE AND PROVIDE

GEOTECHNICAL RECOMMENDATIONSRECOMMENDATION FOR DESIGN AND CONSTRUCTION OF THE PROPOSED PROJECT OUR SERVICESSERVICE

WERE PERFORMED IN GENERAL ACCORDANCE WITH OUR PROPOSAL DATED JUNE 10 1998

20 SITE AND PROJECT DESCRIPTION

THE PROJECT SITE IS LOCATED AT THE NORTH END OF KING COUNTY INTERNATIONAL AIRPORT IN SEATTLE

WASHINGTON THE SITE IS WITHIN GENERALLY LEVEL AREA AT THE TIME OF THE PSI SITE INVESTIGATION FIVE

EXISTING HANGARSHANGAR OCCUPIED THE SITE THE HANGARSHANGAR ARE RECTANGULAR AND OCCUPY AN AREA OF

APPROXIMATELY 4500 SQUARE FEET EACH THE HANGARSHANGAR ARE SURROUNDED BY ASPHALT PAVEMENTS THE SITE

IS RECTANGULAR AND ORIENTED IN NORTHWESTSOUTHEAST DIRECTION THE SITE IS BORDERED TO THE

NORTHEAST BY PERIMETER ROAD AND AIRPORT WAY TO THE NORTH BY HELICOPTER TERMINAL TO THE

NORTHWEST BY TARMAC TO THE WEST AND SOUTHWEST BY TAXIWAY OF THE AIRPORT FACILITIESFACILITIE AND TO

THE SOUTHEAST BY TARMAC THE LOCATION OF THE SITE IS SHOWN ON THE VICINITY MAP FIGURE 1

BASED ON THE INFORMATION PROVIDED BY KING COUNTY WE UNDERSTAND THAT THE PROJECT WILL CONSIST OF

DEMOLISHING THE FIVE EXISTING HANGARSHANGAR PREVIOUSLY MENTIONED AND CONSTRUCTING THREE METAL

HANGARSHANGAR ON SPREAD FOOTING FOUNDATIONS THE PROPOSED HANGARSHANGAR WILL BE RECTANGULAR STRUCTURESSTRUCTURE WITH

FOOT PRINTSPRINT VARYING FROM 5106 TO 15494 SQUARE
FEET AND WILL BE LOCATED TOWARDSTOWARD THE SOUTHEAST

PORTION OF THE SITE 25000 SQUARE FOOT HANGAR IS PLANNED FOR THE FUTURE WITHIN THE NORTH PORTION

OF THE SITE THE REMAINING PORTIONSPORTION OF THE SITE WILL BE COVERED WITH ASPHALT PAVEMENTS FINAL SITE

GRADESGRADE ARE ANTICIPATED TO REMAIN AT OR NEAR EXISTING LEVELSLEVEL AND ADDITIONAL FILL PLACEMENT ON THE SITE

WILL LIKELY BE MINIMAL

30 LOCAL GEOLOGY

THE SUBJECT SITE IS LOCATED IN THE DUWAMISH RIVER BASIN MADE UP OF ALLUVIUM AND FILL WHICH ARE

MOSTLY SANDSSAND AND SILTS THE AREA IS INTERBEDDED WITH PEAT AND MUCK GEOLOGICAL PUBLICATIONSPUBLICATION

DESCRIBE THISTHI AREA AS HAVING FAIR FOUNDATION STABILITY AND POOR SEISMIC STABILITY WATER RUNOFF IS

POOR DUE TO THE SLOPE OF THE AREA AND THE WATER TABLE IS NEAR THE SURFACE

40 SITE INVESTIGATION

ON JUNE 24 1998 REPRESENTATIVE OF PSI OBSERVED THE DRILLING OF SIX TEST BORINGSBORING THROUGH 6
THE BORING LOCATIONSLOCATION ACTUALLY DRILLED ARE SHOWN ON THE SITE PLAN FIGURE 2 THE SOIL BORINGSBORING WERE

DRILLED TO DEPTHSDEPTH VARYING FROM 145 TO 395 FEET USING TRUCK MOUNTED DRILL RIG EQUIPPED WITH 4
INCH INTERNAL DIAMETER HOLLOWSTEM AUGER THE DEPTH OF EACH BORING IS RECORDED ON THE BORING

LOGSLOG IN APPENDIX A THE THREE SHALLOW BORINGSBORING WERE DRILLED FOR ENVIRONMENTAL OBSERVATIONS THE

THREE DEEPER BORINGSBORING WERE DRILLED FOR GEOTECHNICAL ANALYSIS
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STANDARD PENETRATION TESTSTEST SPT WERE PERFORMED AT 5FOOT INTERVALSINTERVAL EXCEPT NEAR THE SURFACE

WHERE TESTSTEST WERE PERFORMED AT 3FOOT INTERVALS THE SPTSSPT IN THE SOIL BORINGSBORING PROVIDE MEANSMEAN OF

COLLECTING SOIL SAMPLESSAMPLE AT SELECTED DEPTHSDEPTH AND DETERMINING SOIL CONSISTENCY THE SPT CONSISTSCONSIST OF

DRIVING 2INCH OUTSIDE DIAMETER SPLITSPOON SAMPLER DISTANCE OF 18 INCHESINCHE INTO THE BOTTOM OF

THE BOREHOLE WITH 140POUND HAMMER FALLING 30 INCHESINCHE THE NUMBER OF BLOWSBLOW REQUIRED TO DRIVE

THE SAMPLER EACH OF THREE 6INCH INCREMENTSINCREMENT WAS RECORDED THE NUMBER OF BLOWSBLOW REQUIRED TO DRIVE

THE LAST 12 INCHESINCHE IS THE STANDARD PENETRATION RESISTANCE NVALUE

AFTER PERFORMING EACH SPT THE SPLITSPOON SAMPLER WAS REMOVED FROM THE BOREHOLE AND EACH

SOIL SAMPLE CLASSIFIED AND LOGGED BY THE PSI STAFF ENGINEER SOIL SAMPLESSAMPLE WERE VISUALLY EXAMINED

IN THE FIELD FOR PRELIMINARY CLASSIFICATION ACCORDING TO THE UNIFIED SOILSSOIL CLASSIFICATION SYSTEM THE

BORINGSBORING WERE THEN BACKFILLED WITH SOIL CUTTINGSCUTTING FROM THE BORINGSBORING AND SUPPLEMENTED WITH BENTONITE

CHIPS

50 SITE SOIL CONDITIONSCONDITION

THE SITE IS COVERED BY ASPHALT PAVEMENTSPAVEMENT WITH AN UNDERLYING SILTY SAND FILL TO APPROXIMATELY FEET

THISTHI FILL IS UNDERLAIN BY INTERMITTENT LAYERSLAYER OF MEDIUM GRAINED AND FINE GRAINED SILTY SANDSSAND TO

APPROXIMATELY 23 FEET AND BY SOFT SANDY SILT TO DEPTH OF 29 FEET THISTHI WAS IN TURN UNDERLAIN BY

MEDIUM DENSE TO DENSE SILTY SAND FOR MORE THOROUGH DESCRIPTION OF SOIL CONDITIONSCONDITION

ENCOUNTERED PLEASE REFER TO THE BORING LOGSLOG IN APPENDIX A

GROUNDWATER WAS ENCOUNTERED AT AN AVERAGE DEPTH OF SIX FEET DURING DRILLING OPERATIONS

HOWEVER IT SHOULD BE NOTED THAT GROUNDWATER LEVELSLEVEL WILL VARY SEASONALLY WITH RAINFALL AND OTHER

FACTORS

AN ENVIRONMENTAL SAMPLE WAS TAKEN FROM EACH BORING AT OR NEAR THE GROUNDWATER LEVEL THESE

SAMPLESSAMPLE WERE COLLECTED FOR ANALYSISANALYSI OF TOTAL PETROLEUM HYDROCARBONSHYDROCARBON TPH BY METHOD WTPH
HCID TO DETERMINE IF FUEL CONTAMINATION WAS PRESENT ALL SOIL SAMPLESSAMPLE WERE SCREENED UPON

OPENING WITH PHOTOIONIZATION DETECTOR PID WHICH PROVIDESPROVIDE QUALITATIVE ASSESSMENT OF TOTAL

VOLATILE ORGANIC CONSTITUENT CONCENTRATION IN THE SAMPLE

SOIL SAMPLESSAMPLE SELECTED FOR LABORATORY CHEMICAL ANALYSISANALYSI WERE IMMEDIATELY CONTAINED IN LABELED

LABORATORYPREPARED GLASSGLAS JARSJAR AND PLACED IN CHILLED COOLER FOR STORAGE AND TRANSPORTED TO THE

LABORATORY USING CHAINOFCUSTODY PROCEDURES THE SOIL SAMPLESSAMPLE WERE SUBMITTED TO THE NORTH

CREEK ANALYTICAL LABORATORY IN BOTHELL WASHINGTON FOR SCREENING ANALYSISANALYSI OF TOTAL PETROLEUM

HYDROCARBONSHYDROCARBON TPH BY METHOD WTPHHCJD

60 ANALYSESANALYSE

THE SITE IS GENERALLY SUITABLE FOR THE PROPOSED CONSTRUCTION PROVIDED THE SITE IS PROPERLY PREPARED

THE SOILSSOIL GENERALLY CONSIST OF MEDIUM DENSE TO DENSE SILTY SANDSSAND AND AN UNDERLYING LAYER OF SOFT

SANDY SILT WE ALSO MENTIONED THAT THE GROUNDWATER WAS AT AN AVERAGE DEPTH OF SIX FEET BASED ON

THE DEPTH OF THE EXPLORATIONSEXPLORATION AND SITE CONDITIONSCONDITION GROUNDWATER MAY HAVE AN IMPACT ON THE
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PROPOSED CONSTRUCTION ADDITIONAL COMMENTSCOMMENT AND RECOMMENDATIONSRECOMMENDATION ARE PROVIDED IN THE FOLLOWING

SECTIONS

70 RECOMMENDATIONSRECOMMENDATION

THE FOLLOWING SECTIONSSECTION PRESENT OUR RECOMMENDATIONSRECOMMENDATION FOR SITE PREPARATION AND GENERAL EARTHWORK

CONVENTIONAL FOOTINGSFOOTING SLABONGRADE FLOORSFLOOR RETAINING WALLSWALL SEISMIC DESIGN CONSIDERATIONSCONSIDERATION

SITE DRAINAGE EROSION POTENTIAL AND PAVEMENT AREAS

71 SITE PREPARATION AND GENERAL EARTHWORK

PRIOR TO ANY EARTHWORK THE PROPOSED CONSTRUCTION AREASAREA OF EACH HANGAR SHOULD BE STRIPPED OF ALL

SURFACE MATERIALS MOST OF THESE MATERIALSMATERIAL CONSIST OF ASPHALT AND THE UNDERLYING GRAVEL SUPPORT

GRAVEL MATERIALSMATERIAL CAN BE STOCKPILED FOR LATER USE AS STRUCTURAL FILL THE CONCRETE OF THE SLABSSLAB AND

FOOTINGSFOOTING OF THE EXISTING HANGARSHANGAR CAN ALSO BE USED IF THE CONCRETE IS BROKEN DOWN INTO SMALL PIECESPIECE

NOT EXCEEDING FOUR INCHES ANY OTHER CONSTRUCTION DEBRISDEBRI AND STRIPPED SOIL SHOULD BE DISPOSED OF

SOIL FROM THE STRIPPING OPERATION MAY NOT BE SUITABLE FOR USE AS STRUCTURAL FILL ANY OLD FILL THAT HAS

NOT BEEN PROPERLY COMPACTED AND ENCOUNTERED BELOW THE BUILDING PAD SHOULD BE REMOVED AND

REPLACED WITH STRUCTURAL FILL

AFTER STRIPPING OF SURFICIAL MATERIALSMATERIAL THE SITE SHOULD BE OBSERVED BY REPRESENTATIVE OF PSI AT

THAT TIME THE EXPOSED SUBGRADE SHOULD BE PROOFROLLED WITH HEAVILY LOADED RUBBERTIRED VEHICLE

SUBRADE SOILSSOIL WHICH CONTAIN EXCESSIVE ORGANICSORGANIC OR WHICH DEFLECT SIGNIFICANTLY DURING THE PROOF

ROLLING SHOULD BE OVEREXCAVATED TO FIRM NATIVE SOIL AND BACKFILLED WITH COMPACTED STRUCTURAL FILL

STRUCTURAL FILL IS DEFINED AS ANY COMPACTED FILL PLACED UNDER BUILDINGSBUILDING ROADWAYSROADWAY SLABSSLAB PAVEMENTSPAVEMENT

OR ANY OTHER LOADBEARING AREAS STRUCTURAL FILL LOCATED UNDER FOOTINGSFOOTING AND FLOOR SLABSSLAB SHOULD BE

PLACED IN HORIZONTAL LIFTSLIFT NOT EXCEEDING 12 INCHESINCHE IN LOOSE THICKNESSTHICKNES AND COMPACTED TO AT LEAST 95

PERCENT OF ITS LABORATORY MAXIMUM DRY DENSITY DETERMINED IN ACCORDANCE WITH ASTM TEST

DESIGNATION DL557 MODIFIED PROCTOR THE FILL MATERIALSMATERIAL SHOULD BE PLACED AT OR WITHIN PERCENT

OF THE OPTIMUM MOISTURE CONTENT FILL UNDER PAVEMENTSPAVEMENT AND WALKSWALK SHOULD ALSO BE PLACED IN

HORIZONTAL LIFTSLIFT AND COMPACTED TO 90 PERCENT OF MAXIMUM DENSITY EXCEPT FOR THE TOP FEET WHICH

SHOULD BE COMPACTED TO AT LEAST 95 PERCENT OF MAXIMUM DENSITY

72 CONVENTIONAL FOOTINGSFOOTING

THE PROPOSED STRUCTURESSTRUCTURE MAY BE FOUNDED ON SYSTEM OF SHALLOW SPREAD FOOTING FOUNDATIONSFOUNDATION AND

I INDEPENDENT FOOTINGS THE FOOTINGSFOOTING SHOULD BE FOUNIED ON COMPETENT NATIVE SOIL OR STRUCTURAL FILL

WHICH HAS BEEN COMPACTED TO AT LEAST 95 PERCENT OF THE LABORATORY STANDARD AS MATERIALSMATERIAL WITHIN

THE SITE EXHIBITED SIGNIFICANT VARIATION IN COMPOSITION AND CONSISTENCY WE STRONGLY RECOMMEND THAT

ALL FOOTING EXCAVATIONSEXCAVATION BE INSPECTED PRIOR TO PLACING CONCRETE FOOTINGS IF EXPOSED SOILSSOIL ARE SOFT OR

BECOME UNSTABLE DURING CONSTRUCTION WE RECOMMEND OVEREXCAVATION OF THE UNSTABLE SOILSSOIL AND

REPLACEMENT WITH STRUCTURAL FILL
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CONVENTIONAL SPREAD FOOTINGSFOOTING SUPPORTED ON DENSE NATIVE SOIL OR PROPERLY PLACED STRUCTURAL
FILL AS

RECOMMENDED ABOVE MAY BE DESIGNED USING AN ALLOWABLE BEARING CAPACITY OF 2500 POUNDSPOUND PER

SQUARE FOOT PSF FOUNDED AT MINIMUM DEPTH OF 18 INCHES WE RECOMMEND THAT CONTINUOUSCONTINUOU

FOOTINGSFOOTING HAVE MINIMUM WIDTH OF 18 INCHESINCHE AND INDIVIDUAL FOOTINGSFOOTING MINIMUM WIDTH OF 36

INCHES

POST CONSTRUCTION SETTLEMENTSSETTLEMENT ARE ANTICIPATED TO BE MINOR BASED ON THE ASSUMED LOADSLOAD TOTAL

SETTLEMENTSSETTLEMENT OF LESSLES THAN INCH AND DIFFERENTIAL SETTLEMENTSSETTLEMENT OF LESSLES THAN 025 INCHESINCHE PER 20 FEET ARE

ANTICIPATED FOR STRUCTURESSTRUCTURE PLACED ON DENSE NATIVE SOIL OR STRUCTURAL FILL MOST OF THE SETTLEMENTSSETTLEMENT ARE

ANTICIPATED TO OCCUR DURING CONSTRUCTION AS DEAD LOADSLOAD ARE APPLIED

LATERAL LOADSLOAD CAN BE RESISTED BY FRICTION BETWEEN THE FOUNDATION AND THE COMPACTED FILL SUBGRADE

OR BY PASSIVE EARTH PRESSURE ACTING ON THE BURIED PORTIONSPORTION OF THE FOUNDATIONS THE FOUNDATIONSFOUNDATION

MUST BE BACKFILLED WITH COMPACTED FILL MEETING THE REQUIREMENTSREQUIREMENT OF STRUCTURAL FILL THE FOLLOWING

DESIGN PARAMETERSPARAMETER MAY BE USED FOR LATERAL RESISTANCE OF WALLSWALL AND FOOTINGSFOOTING FOUNDED IN STRUCTURAL FILL

OR DENSE NATIVE SOIL

PASSIVE PRESSURE 300 POUNDSPOUND PER CUBIC FOOT PCF

COEFFICIENT OF FRICTION 040

THE ABOVE VALUESVALUE INCLUDE FACTOR OF SAFETY OF 15 ONETHIRD INCREASE IN ALLOWABLE BEARING

CAPACITY MAY BE UTILIZED FOR SHORTTERM LOADSLOAD SUCH AS IN THE CASE OF SEISMIC EVENT OR WIND

LOADING

WE RECOMMEND THAT PSI SOILSSOIL ENGINEER INSPECT ALL FOOTING EXCAVATIONSEXCAVATION PRIOR TO CONCRETE

PLACEMENT TO ASSURE ADEQUATE BEARING CAPACITY CONDITIONSCONDITION HAVE BEEN ACHIEVED IF LOOSE OR SOFT SOIL

CONDITIONSCONDITION ARE ENCOUNTERED THESE SOILSSOIL SHOULD BE COMPACTED OR REMOVED AND REPLACED WITH

STRUCTURAL FILL

73 SLABONGRADE FLOORSFLOOR

SLABONGRADE FLOOR AREASAREA SHOULD BE HEAVILY PROOFROLLED TO VERIFY FIRM NONYIELDING CONDITION

IF SOFT OR LOOSE SOILSSOIL ARE ENCOUNTERED THEY SHOULD BE RECOMPACTED OR REMOVED AND REPLACED WITH

STRUCTURAL FILL

AFTER PROOFROLLING THE BUILDING SLAB AREASAREA SHOULD BE PROVIDED WITH CAPILLARY BREAK MATERIAL

CONSISTING OF INCHESINCHE OF CLEAN BUILDING SAND OR CLEAN FINE GRAVEL THISTHI MATERIAL SHOULD BE FREE

DRAINING AND CONTAIN LESSLES THAN PERCENT FINES WE WOULD ALSO RECOMMEND THE UTILIZATION OF

VAPOR BARRIER SUCH AS 6MILLIMETER THICK PLASTIC MEMBRANE TO PREVENT MOISTURE BUILDUP BENEATH

THE CONCRETE SLAB UP TO TWO INCHESINCHE OF DAMP SAND MAY BE PLACED OVER THE MEMBRANE FOR

PROTECTION DURING CONSTRUCTION AND TO AID IN CURING OF THE CONCRETE

74 SEISMIC DESIGN CONSIDERATIONSCONSIDERATION

THE SEATTLE AREA IS CLASSIFIED AS SEISMIC ZONE BY THE UNIFORM BUILDING CODE IJBC BASED ON
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OUR ANALYSISANALYSI OF ONSITE EXPLORATIONSEXPLORATION WE INTERPRET THE SUBSURFACE SITE CONDITIONSCONDITION TO CORRESPOND TO

SEISMIC SOIL PROFILE SD AS DEFINED BY TABLE 16J OF THE 1997 UBC SOIL PROFILE TYPE SD APPLIESAPPLIE TO

PROFILE CONSISTING OF PREDOMINANTLY SOIL CONDITIONSCONDITION LESSLES THAN 200 FEET THICK

STRUCTURESSTRUCTURE ARE SUBJECT TO DAMAGE FROM EARTHQUAKESEARTHQUAKE DUE TO EITHER DIRECT SHAKING OR BY FOUNDATION

SOIL FAILURES OF THESE MOST DAMAGE RESULTSRESULT FROM LIQUEFACTION WHERE SOIL LOSESLOSE STRENGTH AND SETTLESSETTLE

RAPIDLY AS RESULT OF DYNAMIC FORCES BASED UPON THE QUANTITY OF SILT PRESENT IN THE SOIL AND THE

MEDIUM DENSE CONDITION OF THE SOIL STRATA THE RISK OF LIQUEFACTION IS CONSIDERED TO BE LOW TO

MODERATE AT THISTHI SITE

75 SITE DRAINAGE

WE RECOMMEND THE INSTALLATION OF FOOTING DRAINSDRAIN AROUND THE PERIMETERSPERIMETER OF THE BUILDING

FOUNDATIONS THE DRAINSDRAIN SHOULD CONSIST OF 4INCHDIAMETER PERFORATED PVC PIPE PLACED IN BED OF

PEA GRAVEL LOCATED AT THE INVERT ELEVATION OF THE FOOTING THE PERFORATED DRAIN LINESLINE SHOULD THEN BE

TIGHTLINED TO STORM DRAIN SYSTEM

ROOF DOWNSPOUTSDOWNSPOUT SHOULD ALSO BE TIGHTLINED TO DISCHARGE INTO THE EXISTING STORM DRAIN SYSTEM

CLEANOUTSCLEANOUT SHOULD BE INSTALLED AT STRATEGIC LOCATIONSLOCATION TO ALLOW FOR PERIODIC MAINTENANCE OF THE

DOWNSPOUT TIGHTLINE SYSTEMS

THE SITE SHOULD BE GRADED SUCH THAT SURFACE WATER IS DIRECTED AWAY FROM THE BUILDING AND

PAVEMENT AREAS WATER MUST NOT BE ALLOWED TO STAND IN ANY AREA WHERE FOOTINGSFOOTING SLABSSLAB OR

PAVEMENTSPAVEMENT ARE TO BE CONSTRUCTED DURING CONSTRUCTION LOOSE SURFACESSURFACE SHOULD BE SEALED AT NIGHT BY

COMPACTING THE SURFACE TO REDUCE THE POTENTIAL FOR MOISTURE INFILTRATION INTO THE SOILS FINAL SITE

GRADESGRADE MUST ALLOW FOR DRAINAGE AWAY FROM THE BUILDING FOUNDATIONS WE SUGGEST THAT PAVED

SURFACESSURFACE BE SLOPED AT GRADIENT OF PERCENT FOR DISTANCE OF AT LEAST 10 FEET AWAY FROM THE

BUILDING UNPAVED AREASAREA SHOULD BE SLOPED AT SURFACE GRADIENT OF PERCENT

76 EROSION POTENTIAL

BASED ON THE ENCOUNTERED SOIL TYPE AND SITE TOPOGRAPHY THERE
APPEARSAPPEAR TO BE LOW POTENTIAL FOR

EROSION HOWEVER ALL PERMANENT CUT AND FILL SLOPESSLOPE SHOULD BE PROTECTED SO THAT EROSION WILL NOT

OCCUR THUSTHU UNPROTECTED PERMANENT CUT AND FILL AREASAREA SHOULD BE LAID BACK AT SLOPE OF NOT MORE

THAN 2H AND HYDROSEEDED AT THE EARLIEST OPPORTUNITY OR PLANTED WITH SUITABLE GROUND COVER

PREFERABLY USING INDIGENOUSINDIGENOU SHRUBS

77 PAVEMENT AREASAREA

THE ADEQUACY OF SITE PAVEMENTSPAVEMENT IS RELATED TO THE CONDITION OF THE UNDERLYING SUBGRADE TO

PROVIDE PROPERLY PREPARED SUBGRADE FOR PAVEMENTSPAVEMENT THE TOP FOUR FEET OF THE SUBGRADE SHOULD BE

COMPACTED TO AT LEAST 95 PERCENT OF THE MAXIMUM DRY DENSITY PER ASTM D1557 THE

RECOMMENDED PAVEMENT THICKNESSTHICKNES USED WILL
VARY DEPENDING ON THE STRUCTURAL FILL MATERIAL USED

BELOW THE PAVEMENT AND THE TRAFFIC TYPE AND VOLUME IN SELECTING PAVEMENT TYPE IT SHOULD BE
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NOTED THAT PORTLAND CEMENT CONCRETE GENERALLY HAS LESSLES MAINTENANCE AND GREATER LONGEVITY THAN

ASPHALT CONCRETE

THE FOLLOWING PAVEMENT SECTION FOR LIGHTLYLOADED AREASAREA CAN BE USED

FOUR INCHESINCHE OF PORTLAND CEMENT CONCRETE OVER INCHESINCHE OF CRUSHED ROCK BASE CRB
MATERIAL OR

FOUR INCHESINCHE OF PORTLAND CEMENT CONCRETE OVER INCHESINCHE OF ASPHALT TREATED BASE ATB
MATERIAL OR

FOUR INCHESINCHE OF ASPHALT CONCRETE AC OVER INCHESINCHE OF CRB MATERIAL OR

FOUR INCHESINCHE OF AC OVER INCHESINCHE OF ATB MATERIAL

HEAVIER TRUCKTRAFFIC AREASAREA WILL REQUIRE THICKER SECTIONSSECTION DEPENDING UPON SITE USAGE PAVEMENT LIFE

AND SITE TRAFFIC AS GENERAL RULE YOU MAY CONSIDER FOR TRUCKTRAFFIC AREASAREA THE FOLLOWING SECTIONSSECTION

FIVE TO SIX INCHESINCHE OF PORTLAND CEMENT CONCRETE OVER 10 INCHESINCHE OF CRB OR

FIVE TO SIX INCHESINCHE OF PORTLAND CEMENT CONCRETE OVER INCHESINCHE OF ATB

FIVE TO SIX INCHESINCHE OF AC OVER 10 INCHESINCHE OF CRB OR

FIVE TO SIX INCHESINCHE OF AC OVER INCHESINCHE OF ATB

ADDITIONALLY PLACEMENT OF AN APPROPRIATE NONWOVEN GEOFABRIC TO SEPARATE THE AGGREGATE BASE

FROM THE NATIVE SOIL WOULD BE RECOMMENDED IN AREASAREA WHERE TRUCK TRAFFIC IS CONCENTRATED WE WILL

BE PLEASED TO ASSIST YOU IN DEVELOPING APPROPRIATE PAVEMENT SECTIONSSECTION FOR HEAVY TRAFFIC ZONESZONE AND

SPECIFIC SPECIFIC GEOFABRIC RECOMMENDATIONSRECOMMENDATION IF NEEDED

80 ENVIRONMENTAL MONITORING RESULTSRESULT

SIX SOIL SAMPLESSAMPLE WERE SELECTED ONE FROM EACH BORING FOR LABORATORY CHEMICAL ANALYSISANALYSI OF TOTAL

PETROLEUM HYDROCARBONSHYDROCARBON TPH BY METHOD HCID HYDROCARBON IDENTIFICATION SINCE NO

SIGNIFICANT INDICATION OF VOLATILE HYDROCARBONSHYDROCARBON WAS DETECTED USING THE PID AND NO VISIBLE

INDICATION OF HYDROCARBON PRODUCT WAS NOTED SOIL SAMPLESSAMPLE WERE SELECTED FOR ANALYSISANALYSI FROM NEAR

THE LEVEL OF THE WATER TABLE ABOUT FEET DEEP IN EACH BORING THE LABORATORY ANALYTICAL RESULTSRESULT

FOR THE SOIL TPH HYDROCARBON IDENTIFICATION ARE LISTED IN TABLE AND THE LABORATORY REPORT IS

PRESENTED IN APPENDIX C

ONE OF THE SAMPLESSAMPLE FROM BORING B4 LOCATED IN THE NORTHWEST CORNER OF THE SITE CONTAINED

DETECTABLE LEVELSLEVEL OF DIESELRANGE AND HEAVY OILRANGE HYDROCARBON THISTHI SAMPLE WAS REANALYZED

USING METHOD WTPHDIESEL EXTENDED RANGE TO QUANTIFY THE DETECTED TPH LEVELSLEVEL IN THE SAMPLE

THESE RESULTSRESULT ARE LISTED IN TABLE 2 BOTH DIESEL AND HEAVY OILRANGE CONCENTRATIONSCONCENTRATION WERE ABOVE THE

METHOD CLEANUP LEVEL 200 PARTSPART PER MILLION PPM ESTABLISHED BY THE WASHINGTON MODEL

TOXICSTOXIC CONTROL ACT MTCA THE OTHER FIVE SOIL SAMPLESSAMPLE CONTAINED NO DETECTABLE LEVELSLEVEL OF TPH
THE EXTENT OF THE HYDROCARBON CANNOT BE DETERMINED WITH THE AVAILABLE DATA ALTHOUGH IT

APPEARSAPPEAR

LIKELY THAT THE HYDROCARBON IS NOT PRESENT WITHIN THE PROPOSED CONSTRUCTION AREA FOR THE THREE

HANGERS
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INFORMATION TO BUILD ON

1 1 1

B1S2 62498 5U 65 UU UU 100

B2S2 62498 55 70 200 500 100

B3S2 62498 55 70 200 500 100

B4S2 62498 55 70 200 500 100

B5S1 62498 55 70 200 500 100

B6S2 62498 80 95 200 500 100

MTCA METHOD CLEANUP LEVELSLEVEL IN PPM 100 200 200

II I II

TABLE2

SOIL TOTAL PETROLEL4I HYDROCARBON QUANTIFICATION ANLYISANLYI
WTPF11H PPRN

SAMPLE DATE DEPTH DIESEL ILEAVYOIL

B4S2 62498 55 70

MTCA METHOD CLEANUP LEVELSLEVEL IN PPM 200 200

99 LIMITATIONSLIMITATION

THE RECOMMENDATIONSRECOMMENDATION SUBMITTED IN THISTHI REPORT ARE BASED ON THE SITE INVESTIGATION CONDUCTED BY

PSI AND DESIGN DETAILSDETAIL THAT HAVE BEEN PROVIDED TO PSI IF THERE ARE ANY REVISIONSREVISION TO THE PLANSPLAN FOR

THISTHI PROJECT OR IF DEVIATIONSDEVIATION FROM THE SUBSURFACE CONDITIONSCONDITION NOTED IN THISTHI REPORT ARE ENCOUNTERED

DURING CONSTRUCTION PSI SHOULD BE NOTIFIED IMMEDIATELY TO DETERMINE IF CHANGESCHANGE IN THE FOUNDATION

RECOMMENDATIONSRECOMMENDATION ARE REQUIRED IF PSI IS NOT NOTIFIED OF SUCH CHANGESCHANGE PSI WILL NOT BE RESPONSIBLE

552 3840

KCSIIP4 35983



PROFESSIONA4ER VICE INDUSTRIESINDUSTRIE INC
IN FORMATION TO BUILD ON

KING COUNTY INTERNATIOAL AIRPORT

PSI PROJECT NO 71280129

JULY 15 1998

REPORT PAGE 10

FOR THE IMPACT OF THOSE CHANGESCHANGE ON THE PROJECT

PSI WARRANTSWARRANT THAT THE FINDINGSFINDING RECOMMENDATIONSRECOMMENDATION SPECIFICATIONSSPECIFICATION OR PROFESSIONAL ADVICE CONTAINED

HEREIN HAVE BEEN MADE IN ACCORDANCE WITH GENERALLY ACCEPTED PROFESSIONAL GEOTECHMCA

ENGINEERING PRACTICESPRACTICE IN THE LOCAL AREA NO OTHER WARRANTIESWARRANTIE ARE IMPLIED OR EXPRESSED

AFTER THE PLANSPLAN AND SPECIFICATIONSSPECIFICATION ARE MORE COMPLETE THE GEOTECHNICAL ENGINEER SHOULD BE RETAINED

AND PROVIDED THE OPPORTUNITY TO REVIEW THE FINAL DESIGN PLANSPLAN AND SPECIFICATIONSSPECIFICATION TO CHECK THAT OUR

ENGINEERING RECOMMENDATIONSRECOMMENDATION HAVE BEEN PROPERLY INCORPORATED INTO THE DESIGN DOCUMENTS AT

THISTHI TIME IT MAY BE NECESSARY TO SUBMIT SUPPLEMENTARY RECOMMENDATIONS IF PSI IS NOT RETAINED TO

PERFORM THESE FUNCTIONSFUNCTION PSI WILL NOT BE RESPONSIBLE FOR THE IMPACT OF THOSE CONDITIONSCONDITION ON THE

PROJECT

THISTHI REPORT HAS BEEN PREPARED FOR THE EXCLUSIVE USE OF THE KING COUNTY INTERNATIONAL AIRPORT AND

ITS CONTRACTORSCONTRACTOR FOR THE SPECIFIC APPLICATION TO THE PROPOSED PROJECT THE REPRODUCTION OF THISTHI

REPORT EXCEPT
IN FULL BY ANY METHOD AND ITS TRANSMITTAL BY ANY MEANSMEAN TO THIRD PARTY WITHOUT THE

WRITTEN PERMISSION OF PSI IS PROHIBITED THISTHI REPORT IN ITS ENTIRETY SHOULD BE INCLUDED IN THE

PROJECT CONTRACT DOCUMENTSDOCUMENT FOR THE INFORMATION OF THE CONTRACTOR

RESPECTIVELY SUBMITTED

PROFESSIONAL SERVICE INDUSTRIESINDUSTRIE INC

SAM YAGHMAIE PE PREPARED BY

MANAGER CONSTRUCTION SERVICESSERVICE LEONARD J COSTA II

DEPARTMENT STAFF GEOTECHNICAL ENGINEER

REVIEWED BY JAMESJAME NIEHOFF PE SENIOR AUTHOR GEOTECHNICAL SERVICESSERVICE

CEOTECHNJCALREPORTS I2O129 KILI CO NET LIASDO

KCSIIP4 35984
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BORING LOGSLOG
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BORING LOG NO
KING COUNTY INTERNATIONAL AIRPORT

SEATTLE WASHINGTON

PROJECT PROPOSED NE THANGARSTHANGAR PROJECT NUMBER 1280129

DRILLING METHOD HOLLOW STEM AUGERISPT SPLIT SPOON SAMPLER BORING LOCATION SEE FIGURE

JQ UJI

LJ
A I

A DESCRIPTION OF MATERIAL
LU 00

KCSIIP4 35989

3 INCH ASPHALT NAVEMENT

BROWN SILTY SAND GRAVEL DENSE MOIST BASE COARSE

FTHRK HRNUM CANDY STI T FIRM MOICT

DARK GRAY SILTY SAND MEDIUM DENSE MOIST FINE GRAINED

CHANGESCHANGE TO MEDIUM GRAINED

CHANGESCHANGE TO FINE GRAINED DENSE

CHANGESCHANGE TO MEDIUM DENSE

10

15

20

25

30

35

270

168

240

271

252

228

313

33J

025

PT1A

PT LB 67

SPT2 4711

SPT 289

SPT4 4717

SPT5 111918

23

SPT 2712

SPT 51421
30

BORING COMPLETED AT 300 FEET ON JUNE 24 1998
GROUNDWATER ENCOUNTERED AT 60 FEET

COMPLETION DEPTH 300 DEPTH TO WATER ELEVATION 160

DATE 62498 IN BORING 60 LOGGED BY L COSTA



UJ

A

F1 BORING LOG NO
KING COUNTY INTERNATIONAL AIRPORT

SEATTLE WASHINGTON

PROJECT PROPOSED NE THANGARSTHANGAR PROJECT NUMBER 1280129

DRILLING METHOD HOLLOW STEM AUGERD SPLIT SOON SAMPLER BORING LOCATION SEE FIGURE

CI
1UI II

DESCRIPTION OF MATERIAL

COMPLETION DEPTH 235 DEPTH TO WATER ELEVATION 160

DATE 612498 IN BORING 60 LOGGED BY L COSTA

KCSIIP4 35990

025 3 INCH ASPHALT NAVEMENT

DARK GRAY SILTY SAND MEDIUM DENSE MOIST FINE GRAINED FILL

DARK GRAY SILTY SAND MEDIUM DENSE WET MEDIUM GRAINED

NATIVE

CHANGESCHANGE TO FINE GRAINED

CHANGESCHANGE TO MEDIUM GRAINED

SPT 456

SPT 357

SPT 367

SPT4 51418

SPT5 81319

SPT 112IT2

SPT7 3910

13

23

29

30

10

15

20

25

3D

35

141

248

245

235

265

397

356IL

DARK GRAY SANDY SILT SOFT WET

DARK GRAY SILTY SAND MEDIUM DENSE WET FINE GRAINED

BORING COMPLETED AT 300 FEET ON JUNE 24 1998
GROUNDWATER ENCUONTERED AT 60 FEET



JPII7
BORING LOG NO3

KING COUNTY INTERNATIONAL AIRPORT

SEATTLE WASHINGTON

PROJECT PROPOSED NE THANGARSTHANGAR PROJECT NUMBER 71280 129

DRILLING METHOD HOLLOW STEM AUGERSPT SPLIT SPOON SAMPLER BORING LOCATION SEE FIGURE

JU WI
UJIIIZDESCRIPTIONOFMATERIA

025 3 INCH ASPHALT PAVEMENT
DARK BROWN SILTY SAND MEDIUM DENSE MOIST FILL

SI 568
13

DARK GRAY SILTY SAND MEDIUM DENSE WET MEDIUM GRAINED

III SPT 445 NATIVE
263

SPT3 4711
224

10

SPT4 51530 13CHANGESTODENSE

241

SPT5 721 50

18

CHANGESCHANGE TOVERYDENSEFINEGRARN
241

23

SPT 111 DARK GRAY SANDY SILT SOFT WET

SPT 227 295 34
30 DARK GRAY SILTY SAND MEDIUM DENSE WET FINE GRAMED

SPT8 974
275

A

SPT9 558
395

335

COMPLETION DEPTH 240 DEPTH TO WATER ELEVATION 160

DATE 62498 IN BORING 60 LOGGED BY L COSTA

KCSIIP4 35991



BORING LOG NO3TT KING COUNTY INTERNATIONAL AIRPORT

SEATTLE WASHINGTON

PROJECT PROPOSED NE THANGARSTHANGAR PROJECT NUMBER 71280 129

DRILLING METHOD HOLLOW STEM AUGERSPT SPLIT SPOON SAMPLER BORING LOCATION SEE FIGURE

OW
DESCRIPTION OF MATERIAL

A
BORING COMPLETED AT 395 FEET ON JUNE 24 1998
GROUNDWATER ENCOUNTERED AT 60 FEET

45

50

55

60

65

LL
COMPLETION DEPTH 240 DEPTH TO WATER ELEVATION 160

DATE 624198 IN BORING 60 LOGGED BY L COSTA

KCSIIP4 35992



BORING LOG NO
KING COUNTY INTERNATIONAL AIRPORT

SEATTLE WASHINGTON

ENCOUNTERED AT

PROJECT NUMBER 71280129

BORING LOCATION SEE FIGURE

KCSIIP4 35993



FIUIIUIJ
BORING LOG NO5

PJR KING COUNTY INTERNATIONAL AIRPORT

SEATTLE WASHINGTON

PROJECT PROPOSED NE 1HANGARS1HANGAR PROJECT NUMBER 71280129

DRILLING METHOD HOLLOW STEM AUGERSPT SPLIT SPOON SAMPLER BORING LOCATION SEE FIGURE

LU
IISII

DESCRIPTION OF MATERIAL COZQ

DARK BROWN SILTY SAND DENSE MOIST WITH GRAVEL FILL

25
DARK GRAY CLAYEY SILT MEDIUM FIRM MOIST WITH FINE GRAINED SAND

NATIVE

SPT 333
362

SF12 51216
85

DARK GRAY SILTY SAND MEDIUM DENSE WET

262

SPT3 71218
284

15 BORING COMPLETED AT 145 FEET ON JUNE 24 1998
GROUNDWATER ENCOUNTERED AT 60 FEET

2D

25

ILI
COMPLETION DEPTH 150 DEPTH TO WATER ELEVATION 160

DATE 62498 IN BORING 60 LOGGED BY L COSTA

KCSIIP4 35994



JJ BORING LOG NO
KING COUNTY INTERNATIONAL AIRPORT

SEATTLE WASHINGTON

PROJECT PROPOSED NE THANGARSTHANGAR PROJECT NUMBER 71280129

DRILLING METHOD HOLLOW STEM AUGERSPT SPLIT SPOON SAMPLER BORING LOCATION SEE FIGURE

CZ
Z

DESCRIPTION OF MATERIAL

DARK BROWN SILTY SAND MEDIUM DENSE MOIST FINE GRAINED FILL

SPT 335
292

DARK GRAY SILTY SAND DENSE WET MEDIUM GRAINED NATIVE

SPT2 101514
266

10

SPT3 71923
271

145
15 BORING COMPLETED AT 145 FEET ON JUNE 24 1998

GROUNDWATER ENCOUNTERED AT 70 FEET

20

25

30

35

COMPLETION DEPTH 190 DEPTH TO WATER ELEVATION 160

DATE 62498 IN BORING 70 LOGGED BY L COSTA

KCSIIP4 35995



APPENDIX

LABORATORY TEST RESULTSRESULT
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MOISTURE CONTENT TEST

ASTM 495989

CLIENT KING COUNTY AIRPORT

CLIENT REPRESENTATIVE JEFF WINTER RE
PROJCT NAME NE THANGER
PERFORMED BY HUN

REVIEWED BY S YAGHMAIE PE

PSI NO 71280129

DATE TESTED 7698

T IT MTHI
L4 M 2I
S1B B 1B SILY SAND R694 648 37I5 1676

D1J L
SANDLJSANDLJ L1 J4J L1J ZDL1IP3FLD J29L ZIL5

S5 4C DARK SAND 895 787 313 2278

R6875R5995R3L8317R6875R5995R3L8317
S7 10 DARK SAND 5705 344 3311

SI B2 SANDLY 701 654 3195 1405JR RI JJ
LQ L 52L

S5 B2 11 DARKSAND 6715 5775 223 2652

S5B3IPIII BAND 1997SF897R479512407
PLTJJJIXAND II46

7L9L2L7L9L2L 18 A7IL6 JA

ITIIIISIIII
S3 B5 DARK SAND 231 17 73 2141

B6S1TBOHSATH 370 135 2917

E2
SILIJY SAND 1035 982 783

S3 TB6S3T SAND SOME GRAVEL 435 3465 75 2714

FFL1M8O 129RQOITDOC

YAND 930 9 32L
SI B2 TCIOT DARK SAND 522 12115 3559JI 1B1T

SANDLY I3JTB3TPQTSANDSOMEPA
S4 B3 BND 16335 3165 1213

LJ C2 ORANICSANDGRAVE1 J5I 6 6JII
S4 4 P2 DARK SAND 987 9035 5955 2711

SI B5 TBSSF1 SILTVSAND 1523 93 3619

KCSIIP4 35997



SIEVE ANALYSISANALYSI
ASTM C136

CLIENT KING COUNTY INTERNATIONAL AIRPORT

CLIENT REPRESENTATIVE JEFF WINTER E
PROJECT NAME NE THANGARSTHANGAR
PERFORMED BY H HUA

REVIEWED BY S YAGHMAIE PE

PSI NO 71280129

DATE TESTED 769

B4 SILTY SAND 9035 897 72

B5 SILTY SAND 10035 993 10

B6 SILTY SAND 982 9765 06

B3 SILTY SAND 860 847 15

KCSIIP4 35998



APPENDLXC

LABORATORY CHEMICAL ANALYSISANALYSI
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NORTH
CREEK
ANALYTICAL
ENVIRONMENTAL LABOIETOY SEIWCESSEIWCE

BOTHELL 425 4209200 FAX 4209210

SPOKANE 509 9249200 FAX 9249290

PORTLAND 503 9069200 FAX 9069210

PSI SEATTLE

3257 16TH AVE WEST

ISEATTLE WA 98119

PROJECT 7128OL29

PROJECT NUMBER NOT PROVIDED

PROJECT MANAGER DONALD BALMER

SAMPLED 62498

RECEIVED 62598

REPORTED 7798 1146

ANALYFICAL REPORT FOR SAMPLESSAMPLE

SAMPLE DESCRIPTION

BI S2

92S2

B3S2

B41S2

35SI

B6S2

1

LABORATORY SAMPLE NUMBER

B8065370

B80653702

B80653703

B80653704

B80653705

B80653706

SAMPLE MATRIX

SOIL

SOIL

SOIL

SOIL

SOIL

SOIL

DATE SAMPLED

62498

62498

624 98

62498

62498

62498

L0RTH

CRC ANALYTICAL

JRKGENDRON PROJE AJER

THE RESULTSRESULT IN THISTHI REPORT APPLY TO THE SAMPLESSAMPLE ANALYZED IN ACCORDANCE WITH THE CHAIN OF CUSTODY DOCUMENT

THISTHI ANALYTICAL REPORT MUST BE REPRODUCED IN ITS ENTIRETY

18939 120TH AVENUE NE SUITE 101 BOTHELL WA 980119508

EAST 11115 MONTGOMERY SUITE SPOKANE WA 992064776

9405 SW NIMBUSNIMBU AVENUE BEAVERTON OR 970087132

PAGE OF

KCSIIP4 36000



NORTH
CREEK

ANALYTICAL
MRONMENFA LABOALOY SETVLCESSETVLCE

PROJECT 71280129

PROJECT NUMBER NOT PROVIDED

PROJECT MANAGER DONALD BALMER

HYDROCARBON IDENTIFICATION BY WASHINGTON DOE METHOD WTPHHCID
NORTH CREEK ANALYTICAL BOTHEH

624198

62598

7798 1146

RESULT UNITSUNITTANALYTE

3LLS2 BS06537O1 JJ
3ASOLINE RANGE HYDROCARBONSHYDROCARBON 0680845 62698 62698 200 ND MGKG DRY

DIESEL RANGE HYDROCARBONSHYDROCARBON 500 ND

LEAVY OIL RANGE HYDROCARBONSHYDROCARBON 100 ND

URROGATE 2FBP 500150 835

B2S2 B80653702 QIL

3ASOLINE RANGE HYDROCARBONSHYDROCARBON 0680845 62698 62698 200 ND MGKG DRY

SIESE1 RANGE HYDROCARBONSHYDROCARBON 500 ND

HEAVY OIL RANGE HYDROCARBONSHYDROCARBON 100 ND

2FBP 500150 101

B3S2 BX0653703 QI1

LASOLINE RANGE HYDROCARBONSHYDROCARBON 0680845 62698 62698 200 ND MGKG DRY

IESEL RANGE HYDROCARBONSHYDROCARBON 500 ND

EAVY OIL RANGE HYDROCARBONSHYDROCARBON 100 ND

SURROGATE 2FBI 500150 855

L4152
BS0653704

GASOLINE RANGE HYDROCARBONSHYDROCARBON 0680845 62698 62698 200 ND MGKG THY

IESEL RANGE HYDROCARBONSHYDROCARBON 500 DET

OIL RANGE HYDROCARBONSHYDROCARBON 100 DET

SURROGATE 2FBI 500150 872

6537O5

ASOLINE RANGE HYDROCARBONSHYDROCARBON 0680845 62698 62698 200 ND MGKG DRY

DIESEL RANGE HYDROCARBONSHYDROCARBON 500 ND

EAVY OIL RANGE HYDROCARBONSHYDROCARBON 100 ND

RROGATE 2FBI 500150 828

L1 B8065374J6 QJI

ASO LINE RANGE HYDROCARBONSHYDROCARBON 0680845 62698 62698 200 ND MGKG DRY

IESEL RANGE HYDROCARBONSHYDROCARBON 500 ND

EAVY OIL RANGE HYDROCARBONSHYDROCARBON 100 ND

IRROGATE

2FBI 500150 862

REFER TO END OF REPORT FOR TEXT OF NOTESNOTE AND DEFINITIONSEK AT TICAL

JRK
EN PROJECT MANAGER

PSI SEATTLE

16TH AVE WEST

JSEATTLE WA 98119

BOTHELL 425 4209200 FAX 4209210

SPOKANE 509 9249200 FAX 9249290

PORTLAND 503 9069200 FAX 9069210

SAMPLED

RECEIVED

REPORTED

BATCH DATE DATE SURROGATE

NUMBER PREPARED ANALYZED LIMITSLIMIT

REPORTING

LIMIT NOTESNOTE

18939 120TH AVENUE NE SUITE 101 BOTLIELL WA 980119508

EAST 11115 MONTGOMERY SUITE SPOKANE WA 992064776

9405 SW NIMBUSNIMBU AVENUE BEAVERTON OR 970087132

PAGE OF

KCSIIP4 36001



NORTH
CREEK
ANALYTICAL
ENVMNMENTAL LABOIATOIY SERVICESSERVICE

18939 120TH AVENUE NE SUITE 101 BOTHELL WA 980119508

EAST 11115 MONTGOMERY SUITE SPOKANE WA 992064776

9405 SW NIMBUSNIMBU AVENUE BEAVERTON OR 970087132

BOTHELL 425 4209200 FAX 4209210

SPOKANE 509 9249200 FAX 9249290

PORTLAND 503 9069200 FAX 9069210

PSI SEATTLE
PROJECT 71280129 SAMPLED 624198

3257 16TH AVE WEST PROJECT NUMBER NOT PROVIDED RECEIVED 62598

SEATTLE WA 981 19 PROJECT MANAGER DONALD BALMER REPORTED 7798 146

DIESEL HYDROCARBONSHYDROCARBON C12C24 AND HEAVY OIL C24C40 BY WTPHD EXTENDED

NORTH CREEK ANALYTICAL BOTHELL

BATCH DATE DATE SURROGATE REPORTING

JANALYTE NUMBER PREPARED ANALYZED LIMITSLIMIT LIMIT RESULT UNITSUNIT NOTESNOTE

B4S2 B80653704

IDIESEL RANGE HYDROCARBONSHYDROCARBON 0780074 7298 7698 500 552 MGKG DRY

HEAVY OIL RANGE HYDROCARBONSHYDROCARBON 125 3840

SU0ATE
2FBP 500150 844

L

L

10 EK ALY CAL INC REFER TO END OF REPORT FOR TEXT OF NOTESNOTE AND DEFINITIONS

GEN PROJECT MANAGER PAGE OF

KCSIIP4 36002



3 1S2

B21S2

B31S2

B4S2

85S

B6S2

NORTH
CREEK
ANALYTICAL
ENVIRONMENTAL LABOSATOAY SEMCESSEMCE

B8065370

880653702

B80653703

B80653704

880653705

B80653706

659

651

644

489

599

650

4OTTH TICAL INC

IR GEND PROJECT MANAGER 18939 120TH AVENUE NE SUITE 101 BOTHELL WA 980119508

EAST 11115 MONTGOMERY SUITE SPOKANE WA 992064776

9405 SW NIMBUSNIMBU AVENUE BEAVERTON OR 970087132

PAGE OF

PSI SEATTLE

3257 16TH AVE WEST

SEATTLE WA 98119

BOTHELL

SPOKANE

PORTLAND

PROJECT 71280129

PROJECT NUMBER NOT PROVIDED

PROJECT MANAGER DONALD BALMER

425 4209200 FAX 4209210

509 9249200 FAX 9249290

503 9069200 FAX 9069210

DRY WEIGHT DETERMINATION

NORTH CREEK ANALYTICAL BOTHELL

SAMPLED 62498

RECEIVED 62598

REPORTED 7798 1146

SAMPLE NAME LAB ID MATRIX RESULT UNITSUNIT

SOIL

SOIL

SOIL

SOIL

SOIL

SOIL

KCSIIP4 36003



NORTH
CREEK
ANALYTICAL
ENVIRONMENTAL LABOTOIY SERVICESSERVICE

HYDROCARBON IDENTIFICATION BY WASHINGTON DOE METHOD WTPHHCIDQUALITY CONTROL

NORTH CREEK ANALYTICAL BOTHEH

13939 120TH AVENUE NE SUITE 101 BOTHELL WA 980119508
PAGE OF

EAST 11115 MONTGOMERY SUITE SPOKANE WA 992064776

9405 SW NIMBUSNIMBU AVENUE BEAVERTON OR 970087132

PSI SEATTLE PROJECT 71280129 SAMPLED 624198

3257 16TH AVE WEST PROJECT NUMBER NOT PROVIDED RECEIVED 62598

SEATTLE WA 98 19 PROJECT MANAGER DONALD BALMER REPORTED 71798 146

BOTHELL 425 4209200 FAX 4209210

SPOKANE 509 9249200 FAX 9249290

PORTLAND 503 9069200 FAX 9069210

TANALYTE

DATE SPIKE SAMPLE

ANALYZED LEVEL RESULT

QC

RESULT

REPORTING LIMIT RECOV RPD

RECOV LIMITSLIMIT LIMIT

RPD

NOTESNOTEUNITSUNIT

3ATCH 0680845 DATE PREPARED 62698 EXTRACTION METHOD HCID WM
THAUK 0680845BLK1

GASOLINE RANGE HYDROCARBONSHYDROCARBON 62698 ND MGKG DRY 200

IESEL RANGE HYDROCARBONSHYDROCARBON ND 500

DEAVY OIL RANGE HYDROCARBONSHYDROCARBON ND 100

SURROGATE 2FBP DET DET 500150 838

T
REFER TO END OF REPORT FOR TEXT OF NOTESNOTE AND DEFINITIONSINC

IRKKENDKON PROJECT MANAGER

KCSIIP4 36004



BOTHELL 425 4209200 FAX 4209210

SPOKANE 509 9249200 FAX 9249290

PORTLAND 503 9069200 FAX 9069210

SAMPLED 6124198

RECEIVED 62598

REPORTED 71798 1146

NORTH
CREEK
ANALYTICAL
ENVIRONMENTAL LABOATOTY SEMCESSEMCE

PSI SEATTLE

3257 16TH AVE WEST

SEATTLE WA 98119

PROJECT

PROJECT NUMBER

PROJECT MANAGER

71280129

NOT PROVIDED

DONALD BALMER

DIESEL HYDROCARBONSHYDROCARBON C12C24 AND HEAVY OIL C24C40 BY WTPHD EXTENDEDQUALITY CONTROL

NORTH CREEK ANALYTICAL BOTHELL

LR DATE SPIKE SAMPLE QC REPORTING LIMIT RECOV RPD RPD

LANALYTE ANALYZED LEVEL RESULT RESULT UNITSUNIT RECOV LIMITSLIMIT LIMIT NOTESNOTE

BATCH 0780074 DATE PRENARED 72198 EXTRACTION METHOD EPA 3550B

1ANK 0780074BLKI

DIESEL RANGE HYDROCARBONSHYDROCARBON 7398 ND MGKG DRY 100

HEAVY OIL RANGE HYDROCARBONSHYDROCARBON ND 250

SURROGATE 2FBP 110 971 50 0150 883

0780074ES0780074E

DIESEL RANGE HYDROCARBONSHYDROCARBON 7398 667 634 MGKG DRY 600140 951

SURROGATE 2FBP 110 103 5001 50 936

DUPLICATE 0780074DUPI B806599O1

DIESEL RANGE HYDROCARBONSHYDROCARBON 7398 220 190 MGKG DRY 500 146

HEAVY OIL RANGE HYDROCARBONSHYDROCARBON 1230 1090 500 121

SURROGATE 2FBP 166 134 500150 807

LOCR ALYF AL INC REFER TO END OF REPORT FOR RR OF NOTESNOTE AND DEFINITIONS

ENDR PROJECT MANAGER PAGE OF
18939 120TH AVENUE NE SUITE 101 BOTHELL WA 980119508

EAST 11115 MONTGOMERY SUFTE SPOKANE WA 992064776

9405 SW NIMBUSNIMBU AVENUE BEAVERTON OR 970087132

KCSIIP4 36005



NORTH
CREEK
ANALYTICAL
ENVIRONMENTAL LABOAHXY SESVICESSESVICE

PROJECT 71280129

PROJECT NUMBER NOT PROVIDED

PROJECT MANAGERDONALD BALMER

NOTESNOTE AND DEFINITIONSDEFINITION

BOTHELL 425 4209200 FAX 4209210

SPOKANE 509 9249200 FAX 9249290

PORTLAND 503 9069200 FAX 9069210

SAMPLED 62498

RECEIVED 62598

REPORTED 7798 1146

NOTE

DET

RESULTSRESULT IN THE DIESEL ORGANICSORGANIC RANGE ARE PRIMARILY DUE TO OVERLAP FROM HEAVY OIL RANGE PRODUCT

ANALYTE DETECTED

ND ANALYTE NOT DETECTED AT OR ABOVE THE REPORTING LIMIT

NR NOT REPORTED

DRY SAMPLE RESULTSRESULT REPORTED ON DRY WEIGHT BASISBASI

RECOV RECOVERY

RPD RELATIVE PERCENT DIFFERENCE

PSI SEATTLE

3257 16TH AVE WEST

SEATTLE WA 981 19

18939 120TH AVENUE NE SUITE 101 BOTHELL WA 980119508

EAST 11115 MONTGOMERY SUITE SPOKANE WA 992064776

9405 SW NIMBUSNIMBU AVENUE BEAVERTON OR 970087132

PAGE OF

KCSIIP4 36006
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